Vitellogenin transport and yolk formation in the quail ovary.
Morphological and biochemical investigations were made on the yolk formation in ovaries of the quail Coturnix japonica. Morphologically, two ways of nutrient uptake were observed in follicles. In small oocytes of white follicles, vitellogenin (VTG) was taken up through fluid-phase endocytosis which was assisted by follicular lining bodies. The lining bodies were produced in follicle cells. They adhered to the lateral cell membrane, moved along the membrane in the direction of the enclosed oocyte and were posted to the tips of the microvilli. These tips, now with lining bodies, were pinched off from the main cell body, engulfed by indented cell membranes of the oocyte, and transported to yolk spheres. In large oocytes of yellow follicles, VTG and very-low-density lipoproteins (VLDL) were taken up through receptor-mediated endocytosis. The VTG and VLDL particles diffused through the huge interspaces between follicle cells, and once in oocytes were transported to yolk spheres via coated vesicles. Immunohistochemistry showed that the VTG resides on or near the surface of the follicle cell membrane at the zona radiata whereas the cathepsin D resides at or near the oocytic cell membranes. Tubular and round vesicles in the cortical cytoplasm of oocytes were also stained with both antisera, suggesting that these vesicles are the sites where the VTG is enzymatically processed by cathepsin D. Upon analysis by SDS-PAGE, a profile similar to that of yolk-granule proteins was produced by incubating VTG with a quail cathepsin D of 40 kD.